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(57) Abstract : 

PURPOSE: To change the frequency of a reference signal for determining 
the pulse width driving an optical element array. 
CONSTITUTION: A frequency changing part 46 in a reference signal 
generating means 42 changes the frequency of the reference signal CI 
while, corresponding to the characteristic of a light utilizing means. A 
pulse width-determining means 40 determines the pulse width in 
accordance with an input signal (a) supplied via the reference signal 
changing the frequency and a signal shifting means 4. Then an output 
means 16 drives the optical element array 6 in accordance with the pulse 
width determined at this point and the light from the optical element 
array 6 is introduced to the light utilizing means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the utilization equipment of a light corpuscle child array, and relates to the 
utilization equipment of a light corpuscle child array to which the reference signal which determines pulse width especially was 
changed. 
[0002] 

[Description of the Prior Art] Generally, the Pulse-Density-Modulation circuit is variously used in power control systems, such as a 
field of a communication system, and speed control of a motor. By the way, the utilization equipment of an LED array is put in 
practical use as equipment which accumulates much light emitting diode (Following LED is called) on high density, and records an 
alphabetic character, an image, etc. Although each LED forms 1 pixel, the property is not necessarily uniform and the variation in 
about **30% of quantity of light produces it from the reasons of a production process. Therefore, if it was in the utilization 
equipment of the conventional LED array, the amendment ROM which memorized the quantity of light variation amendment data 
for every LED is formed, the amendment data corresponding to each pixel of a picture signal were read from this ROM, the 
chopper signal was generated in the chopper generating circuit based on this amendment data, and the driver was made to drive as 
indicated by JP,2-4547,A. And the light emitted by each LED will be outputted towards the Mitsutoshi manual stage which consists 
of many optical-light- transforming elements. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in utilization equipment which was described above, to each LED which 
constitutes an LED array, about [ that a chopper generating circuit is required ] and this chopper generating circuit became 
complicated circuitry which consists of a comparator, a counter, a flip-flop, etc., and had the trouble that power consumption was 
also large. Then, in order to solve the above-mentioned trouble, these people used the Pulse-Density-Modulation means, were easy 
structure and indicated the LED array driving gear with little power consumption by previous application (Japanese Patent 
Application No. No. 336122 [ two to ], Japanese Patent Application No. No. 1 55266 [ three to ]) etc. If Japanese Patent Application 
No. No. 336122 [ two to ] is taken for an example, as shown in drawing 9, it has one basic processing unit 2 to each light corpuscle 
child, and, as for this equipment, the shift register 4 which carries out the sequential shift of the data picture signal serially is 
formed in this preceding paragraph. 6 is a counter which counts a light corpuscle child array and the clock into which 8 is inputted 
as a reference signal. This basic processing unit 2 is constituted by the driver 16 which drives one light corpuscle child 18 in a latch 
circuit 10, a comparator 12, a flip-flop 14, and the above-mentioned array 6. The line clock in drawing is a clock for a latch which 
operates for every period which incorporates the picture signal for one line, i.e., an one-line actuation period. Drawing 10 shows the 
wave in each part of drawing 9 . 

[0004] Here, when sequential impression of the n bits [ per pixel ] picture signal data a is carried out at a shift register 4, the 
sequential shift of this input data is carried out in the inside of a shift register and the data for one line are incorporated in a shift 
register 4, the above-mentioned picture signal is held with the line clock b of the latch circuit 10 in a basic processing unit 2. And 
this maintenance signal is inputted into a comparator 12 after the following one line. On the other hand, clock signal c as a 
reference signal is counted with a counter 8, and the output is inputted into a comparator 12. This comparator 12 is supervising the 
output from a latch circuit 10, and the output from a counter 8, and when both are in agreement, it sends out the coincidence pulse d 
to a flip-flop 14. The output e from this flip-flop 14 starts with the start of the above-mentioned line clock, and falls by the input of 
the coincidence pulse d. The output f of a driver 16 is constituted so that it may become the output e of the above-mentioned 
flip-flop 14, and the completely same output. And after the light emitted from the light corpuscle child array 6 mindsa 
rotating-mirror vehicle etc., it will be inputted into Mitsutoshi manual stages, such as optical-light-transforming element. 
[0005] in this case , since optical - light-transforming element which be the above-mentioned Mitsutoshi manual stage had optical 
predetermined - light transfer characteristic , in order to control a gradation property etc. corresponding to this , it had to pretreat 
gamma amendment about color etc. beforehand to the picture signal data a which be an input signal , for this reason when there be 
especially many data , the pretreatment circuit enlarged it , and it had the trouble power consumption not only increase , but that the 
error by the operation of a signal increase . Moreover, also when shading of the deflection direction in the case of writing in 
optical-light-transforming element was amended, the complicated pretreatment circuit was needed and there was same trouble with 
having described above. This invention is originated paying attention to the above troubles that this should be solved effectively. 
The object of this invention is to offer the utilization equipment of a light corpuscle child array to which it was made to change the 
reference signal which determines the pulse width which drives each light corpuscle child array. 
[0006] 

[Means for Solving the Problem] In the utilization equipment of the light corpuscle child array which has the light corpuscle child 



whom plurality became independent of in order that this invention may solve the above-mentioned trouble The signal shift means 
which carries out the sequential shift of the input signal serially, and a reference signal generating means to generate a reference 
signal, A pulse width decision means to determine pulse width corresponding to the magnitude of the input signal for the 1 
horizontal-scanning period to said each light corpuscle child within said signal shift means based on the signal and said reference 
signal from said signal shift means, In the utilization equipment of the light corpuscle child array which has an output means to 
output the pulse determined with said pulse width decision means to said each light corpuscle child, and a Mitsutoshi manual stage 
using the light from said light corpuscle child Said reference signal generating means is equipped with the frequency change 
section to which it is made to correspond to the property of said Mitsutoshi manual stage, and the frequency of said reference signal 
is changed. 
[0007] 

[Function] Since this invention was constituted as mentioned above, the frequency generating section of a reference signal 
generating means is made to correspond to the property of the above-mentioned Mitsutoshi manual stage, and changes the 
frequency of a reference signal. And a pulse width decision means determines pulse width based on the reference signal and the 
input signal from a signal shift means with which this frequency changes. Based on the pulse width determined here, an output 
means will drive a light corpuscle child array, and the emitted light will be led to the optical means for Mitsutoshi. And since the 
frequency of the above-mentioned reference signal is made to correspond to the property of the above-mentioned Mitsutoshi 
manual stage and has changed beforehand, good gradation is obtained, for example. 
[0008] 

[Example] Below, one example of the utilization equipment of the light corpuscle child array concerning this invention is explained 
in full detail based on an accompanying drawing. The block diagram showing the important section of one example of the 
utilization equipment of the light corpuscle child array which drawing 1 requires for this invention, the block diagram in which 
drawing 2 shows the whole Mitsutoshi manual stage, and drawing 3 are the top views showing the configuration of 
optical-light-transforming element. In addition, the same sign is attached about the same part as the equipment shown in drawing 9 . 
First, it has the signal shift means 4 for the utilization equipment of this light corpuscle child array inputting serially the data a of 
the picture signal as an input signal, and carrying out a sequential shift, i.e., a shift register, two or more basic processing units 2 are 
connected to this shift register 4, and the actuation signal generating circuit 1 7 is constituted as a whole. And the light corpuscle 
child array 6 which consists of two or more light corpuscle children 18 who made the above-mentioned shift register correspond 
and made it align is formed, and each basic processing unit 2 controls this actuation corresponding to one light corpuscle child 18, 
respectively. 

[0009] The light from the light corpuscle child array 6 driven with the driving signal f from the actuation signal generating circuit 
17 as shown in drawing 2 is outputted towards the Mitsutoshi manual stage 20. This Mitsutoshi manual stage 20 is mainly 
constituted by rotating-mirror vehicle 26 like the polygon mirror for deflecting the optical - light-transforming element 22, the 
condenser lens 24 which turns the light from the above-mentioned light corpuscle child array 6 to the above-mentioned sensing 
element 22, and condenses, and the light which goes to the above-mentioned optical-light-transforming element 22 in the direction 
which intersects perpendicularly in the above-mentioned light corpuscle child's 18 alignment direction. The laminating of the 
writing side transparent electrode 28, the photoconduction layer material 30, the dielectric mirror 32, the light modulation material 
layer material 34, and the read-out side transparent electrode 36 is carried out one by one, and this optical - light-transforming 
element 22 is constituted, as shown in drawing 3 . Each transparent electrodes 26 and 36 consist of thin films of transparence 
conductive material, and the photoconduction layer material 30 is constituted using the matter in which a photoconductivity is 
shown in the wavelength region of the light used, and the derivative mirror 32 can use further the thing of the common knowledge 
gestalt constituted as a multilayer so that the light of a predetermined wavelength range might be reflected. 

[0010] Furthermore, the light modulation material layer material 34 is constituted using the light modulation material (for example, 
NEMATEKKU liquid crystal, lithium niobate, BSO, PLZT, macromolecule-liquid crystal bipolar membrane, etc.) to which the 
condition (the polarization condition of light, the rotatory-polarization condition of light, dispersion condition of light) of light is 
changed according to the field strength currently impressed to this. Between the two above-mentioned transparent electrodes 26 and 
36, the power source 38 for impressing a predetermined electrical potential difference is connected. Although this power source 38 
is shown as AC power supply all over drawing, he uses it as DC power supply enough according to the constituent of the light 
modulation material layer material 34, and it is made with AC power supply. Moreover, as for the inside WL of drawing, a write-in 
light condensed by the photoconduction layer material 30 is shown, and intensity modulation of this write-in light WL is carried out 
by the information made into the object of a display, and RL shows the read-out light condensed by the light modulation material 
layer material 34. 

[001 1 ] On the other hand, it returns to drawing 1 , and the data a which are an input signal are connected to the above-mentioned 
shift register 4, and this shift register 4 has the capacity which can incorporate the data of the part which multiplied by 
number-of-bits n of the number of light corpuscle children, and an input signal, a part for for example, one-line actuation. Each 
basic processing unit 2 connected to this register 4 is a unit which processes n bits of data in a register at a time, respectively, and is 
mainly constituted by a pulse width decision means 40 determine pulse width corresponding to the magnitude of the input signal for 
the 1 horizontal-scanning period to the light corpuscle child in the above-mentioned shift register, and output means 16, i.e., a 
driver, output the pulse width determined here towards a corresponding light corpuscle child. 

[0012] Each pulse width decision means 40 specifically has the latch circuit 10 which has incorporated n bits of data in the 
above-mentioned shift register 4, and is latched with the line clock b. The output of this latch circuit 10 is constituted so that the 
output and comparator 1 2 from a counter 8 which count the reference signal CI sent from the reference signal generating means 42 
of the preceding paragraph by which it is characterized [ of this invention ] may compare. As a result of the comparison, when 



these output values are in agreement, it is made as [ output / to the latter flip-flop (FF) 14 / the coincidence pulse d ]. and the 
above-mentioned line clock b inputs into the above-mentioned flip-flop 14 through a delay circuit 19 -- having -- **** -- this input, 
simultaneously the output from the above-mentioned flip-flop 14 - rising -- the input of the above-mentioned coincidence pulse d - 
answering -- an output signal e -- ******** .. it constitutes like. And the driver 16 which drives one light corpuscle child 18, 
respectively is connected to each above-mentioned flip-flop 14, and it is constituted so that the driving signal f of the same pattern 
as the output signal e from the above-mentioned flip-flop 14 may be outputted. 

[0013] Therefore, the above-mentioned pulse width decision means 40 will incorporate the input signal for the 1 
horizontal-scanning period to each component 1 8, and will start generating of a pulse almost simultaneously with initiation of a 1 
horizontal-scanning period, and the pulse width which stops this pulse when the two above-mentioned input signals are in 
agreement, and is outputted to the next 1 horizontal -scanning period will be determined. And the above-mentioned reference signal 
generating means 42 by which it is characterized [ of this invention ] has the oscillator 44 which generates clock signal C of the 
stable fixed frequency in response to the input of the line clock b, and the frequency change section 46 to which the frequency of 
clock signal C outputted from this is changed. 

"014] The above-mentioned frequency change sectio n 46 has t he frequency modulation circuit 48 which consists of a phase 
simultaneous loop formation which has a voltage controlled oscillator (VCO) etc. in order to input clock signal C from the 
above-mentioned oscillator 44 and to change this frequency. This frequency modulation circuit 48 is connected to the control signal 
generating circuit 50 which generates the control signal g as shown in drawing 4 (G) synchronizing with the line clock b, and in 
response to this control signal g, the above-mentioned frequency modulation circuit 48 is constituted so that that frequency may be 
changed within a 1 horizontal -scanning period like the reference signal CI shown in drawing 4 (C). The above-mentioned control 
signal generating circuit 50 has ROM with which the nonlinear characteristic in said optical-light-transforming element 22 which 
shows the relation between input light reinforcement and whenever [ light modulation ], for example table-ized beforehand, and 
was remembered to be, and specifically, it is constituted so that the control signal g with which that value changes within a 1 
horizontal-scanning period based on this storage value may be outputted. And a change centering on the reference value of the 
control signal g at this time is made to change so that the property of the luminescence reinforcement of the light corpuscle child 
array 6 may be made equivalent to the property of whenever [ above-mentioned light modulation ] and may be amended, and 
becomes nonlinear [ that gradation property ]. 

[0015] Next, it explains, referring to drawing 4 and drawing 5 about actuation of this example constituted as mentioned above. The 
wave form chart showing the wave of each part of the equipment which shows drawing 4 to drawing 1 , and drawing 5 are drawings 
showing the characteristic curve of optical - light-transforming element, and the characteristic curve of a light corpuscle child array. 
First, the data a as an input signal are a n bits [ per pixel ] picture signal inputted serially, clock signal C similarly outputted from an 
oscillator 44 is the signal which synchronized with the line clock b, and the line clock b is a clock for a latch which operates for 
every period which incorporates the picture signal for one line, i.e., an one-line actuation period, further. This line clock b is 
constituted so that termination of the one-line actuation period of Data a may be detected and it may start at the time of one-line 
actuation period initiation of a fall and the following data, and a logical circuit IC can realize it easily. The data a in this example 
are a signal with which gamma amendment about the color currently performed conventionally etc. is not performed at all. 
[001 6] Thus, n bits of data incorporated to the shift register 4 are held at a time by each latch 2, and they are inputted into each 
comparator 12 by the following 1 line-in. On the other hand, clock signal C of the constant frequency from the oscillator 44 of the 
reference signal generating means 42 is inputted into the frequency modulation circuit 48 of the frequency change section 46, and 
generates the reference signal CI with which that frequency changed within the 1 horizontal-scanning period in this modulation 
circuit 48 based on the control signal g inputted from the control signal generating circuit 50. That is, the amplitude of this control 
signal g changes so that this may be amended based on the property of whenever [ light modulation / of optical -light-transforming 
element which was built in the control signal generating circuit 50 and which was memorized by ROM, for example ], and thereby, 
a reference signal g changes within a 1 horizontal-scanning period (one-line actuation period) as mentioned above. In addition, 
change of the above-mentioned reference signal g changes similarly in the next 1 horizontal-scanning period following this. Thus, 
the reference signal CI with which the frequency changed on the way is counted with a counter 8, and the output is inputted into all 
the comparators 12 in common. This comparator 12 is measuring and supervising the output from a latch circuit 10, and the output 
from the above-mentioned counter 8, and when both are in agreement, it turns and sends out the coincidence pulse d to a flip-flop 
14. 

[0017] Corresponding to the input of this coincidence pulse d, a flip-flop 14 is ******** about the driving signal f which is an 
output signal of the driver 16 which the start of the above-mentioned line clock b was answered, and was a high state until now. 
That is, after request time delay of the line clock b is carried out by the delay circuit 19, it is inputted into a flip-flop 14, and as 
shown in an output signal e and a driving signal f, a flip-flop 14 starts with the line clock b, and outputs the pulse which detects the 
start of the coincidence pulse d of each comparator 12, and falls. And the output signal e of a flip-flop 14 is outputted from a driver 
16 as a driving signal f to the same timing, and makes the light corpuscle child 1 8 emit light. 

[001 8] The light emitted from this light corpuscle child array 6 is inputted into the optical -light-transforming element 22 as a 
write-in light WL through a condenser lens 24 and the rotating-mirror vehicle 26, and the charge pattern corresponding to the 
exposure quantity of light is formed in the boundary of the photoconduction layer material 30 and the dielectric mirror 32. And 
when the electric field by the above-mentioned charge pattern are impressed to the light modulation material layer material 34 and 
incidence of the read-out light RL is carried out in this condition, the dispersion condition of light is changed or that light makes the 
condition of polarization or a birefringence change according to the field strength by which impression is carried out [ 
above-mentioned ]. Thus, by a reference signal CI changing a frequency within the 1 horizontal-scanning period, a unit of the pulse 
width within a 1 horizontal-scanning period is changed, and a gradation property is made nonlinear as a nonlinear thing. 



[0019] For example, drawing 5 (A) is a characteristic curve which shows whenever [ to the input light reinforcement of the optical - 
light-transforming element 22 / light modulation ], and drawing 5 (B) is a characteristic curve which shows the luminescence 
reinforcement to the input signal of the light corpuscle child array 6. The characteristic curve shown in this drawing 5 (A) shows 
the shape of S character with small curvature. In such a case, as are shown in drawing 5 (B) and the characteristic curve of a light 
corpuscle child array shows the shape of reverse of S characters with small curvature, a gradation property is made nonlinear for a 
unit of the pulse width of a reference signal CI as a nonlinear thing. Thereby, as the property of whenever [ in optical - 
light-transforming element after amendment / light modulation ] is shown in drawing 5 (C), whenever [ light modulation ] serves as 
a good property which increases in the shape of a straight line mostly to the increment in an input signal. 

[0020] Thus, it becomes possible to carry out only by changing the frequency in the one-line actuation period of a reference signal 
CI, without pretreating amendment of the nonlinear characteristic of optical - light-transforming element, and amendment of the 
gamma characteristics of an input signal to an input signal in this example. Therefore, the complicated circuit for pretreatment can 
be omitted and propulsion of ******** and buildup of the error of an input signal can be prevented. In addition, if it was in the 
above-mentioned example, a reference signal changes the frequency within a 1 horizontal-scanning period, and it was made to 
make a unit of pulse width nonlinear, but as it is not limited to this but is shown in drawing 6 thru/or drawing 8 , a reference signal 
is good also as a configuration to which the frequency is set constant within a 1 horizontal-scanning period, and the frequency is 
changed for every 1 horizontal scanning period, respectively. In drawing 6 and drawing 7 , the same sign is attached about the same 
part as a previous example, and explanation is omitted. 

[0021 ] In this example, the control signal generating circuit 52 of the frequency change section 46 carries out the frequency 
modulation circuit 48, and it is constituted so that the frequency for every 1 horizontal scanning period may be controlled in 
independent possible [ change ] as fixed [ within a 1 horizontal -scanning period ] in the frequency of a reference signal and a 
reference signal gl ( drawing 7 (G)) may be outputted, so that it may illustrate. It specifically has ROM with which the property of 
whenever [ to the scanning direction of optical -light- transforming element / light modulation ] table-ized beforehand, and was 
remembered to be as this control signal generating circuit 52 was shown in drawing 8 (A). This content of storage is read 
synchronizing with the scanning clock V into which it is inputted in this circuit 52, and the line clock b, and it is constituted so that 
the control signal gl which that value is controlled in independent for every 1 horizontal-scanning period based on this value, and 
changes may be outputted. 

[0022] Therefore, although that frequency is fixed within a 1 horizontal-scanning period as the frequency modulation circuit 48 is 
shown in drawing 7 (C) corresponding to this control signal gl, the frequency for every 1 horizontal scanning period outputs the 
reference signal C2 which may change, and changes a unit of pulse width for every 1 horizontal scanning period. In this case, 
change of this pulse width is controlled so that the property of whenever [ light modulation / which is shown in drawing 8 (A) ] may 
be compensated and the property of luminescence reinforcement over the scanning direction of a light corpuscle child array turns 
into a reverse property, as shown in drawing 8 (B). therefore, as shown in drawing 8 (C), the property of whenever [ light 
modulation / of optical - light-transforming element after amendment ] will be in the straight-line condition of about 1 law to a 
scanning direction, and will show a good property. In this case, although a reference signal C2 changes for every 1 horizontal 
scanning period, it outputs the same wave for every 1 deflection period. 

[0023] Thus, by constituting, it is not necessary to control actuation time amount of the light corpuscle child array for every 1 
horizontal scanning period by pretreatment of an input signal, and can carry out by controlling the frequency of a reference signal 
for every 1 horizontal scanning period, and shading of the deflection direction in the case of writing in optical - light-transforming 
element can be amended good. Therefore, even if the number of data increases, it is not necessary to prepare a complicated 
pretreatment circuit, and it not only can attain a miniaturization and ******** 0 f equipment, but it can prevent the increment in the 
error by the operation of a signal. In addition, in the above-mentioned example, the combination of a frequency modulation circuit, 
and an oscillator is transposed to two or more oscillators and change-over circuits where oscillation frequencies differ, and you may 
make it switch a frequency for every 1 horizontal scanning period by making a control signal correspond and driving a change-over 
circuit. Moreover, of course, you may make it combine the 1st example to which the frequency of a reference signal is changed 
within a 1 horizontal-scanning period, and the 2nd example to which the frequency for every horizontal scanning period is changed 
as fixed [ within a 1 horizontal -scanning period ] in the frequency. 
[0024] 

[Effect of the Invention] As explained above, according to the utilization equipment of the light corpuscle child array of this 
invention, the following outstanding operation effectiveness can be demonstrated. Since the property of a Mitsutoshi manual stage 
was amended by changing the frequency of the reference signal which determines pulse width, it is not necessary to use the 
complicated pretreatment circuit which adds front amendment to an input signal, and it not only can miniaturize equipment itself, 
but can reduce power consumption substantially. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the important section of one example of the utilization equipment of the light 
corpuscle child array concerning this invention. 

[Drawing 21 It is the block diagram showing the whole Mitsutoshi manual stage. 

[Drawing 31 It is the top view showing the configuration of optical-light-transforming element. 

[Drawing 41 It is the wave form chart showing the wave of each part of the equipment shown in drawing 1 . 

[Drawing 51 It is drawing showing the characteristic curve of optical -light-trans forming element and a.light corpuscle child array. 

[Drawing 61 It is the block diagram showing the important section of other examples of this invention. 

[Drawing 71 It is the wave form chart showing the wave of each part of the equipment shown in drawing 6 . 

[Drawing 81 It is drawing showing the characteristic curve of optical-light-transforming element and a light corpuscle child array. 

[Drawing 91 It is the block diagram showing the important section of the utilization equipment of the conventional light corpuscle 

child array. 

[Drawing 101 It is the wave form chart showing the wave of each part of the equipment shown in drawing 9 . 
[Description of Notations] 

2 - A basic processing unit, 4 - A shift register (signal shift means), 6 -- Light corpuscle child array, 16 - A driver (output means), 
17 ~ An actuation signal generating circuit, 18 - Light corpuscle child, 20 [ ~ A reference signal generating means, 46 / -- The 
frequency change section, 48 / -- 50 A frequency modulation circuit, 52 / -A control signal generating circuit, CI, C2 / - A 
reference signal, a / - Data (input signal). ] - A Mitsutoshi manual stage,(22)- Optical -light-transforming element, 40 - A pulse 
width decision means, 42 



[Translation done.] 
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